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,QWURGXFWLRQ
'RPDLQ DQDO\VLV DLPV WR HQKDQFH WKH XQGHUVWDQGLQJRI D GRPDLQ  ,W FDSWXUHV WKH GRPDLQ UHTXLUHPHQWV DQG
LGHQWLILHV WKH GRPDLQ FRQFHSWV IURPGRPDLQ VRXUFHV VXFK DV GHYHORSHG DSSOLFDWLRQV LQ WKH OLWHUDWXUH DQGGRPDLQ
H[SHUWV  +RZHYHU XQOLNH UHTXLUHPHQW DQDO\VLV WKDW LGHQWLILHV WKH UHTXLUHPHQWV RI D VLQJOH V\VWHP GRPDLQ
DQDO\VLVLGHQWLILHVWKHUHXVDEOHUHTXLUHPHQWVIRUDIDPLO\RIV\VWHPVZKLFKDUHNQRZQDVGRPDLQUHTXLUHPHQWV
$GRPDLQPRGHOLVWKHPDLQGHOLYHUDEOHRIGRPDLQDQDO\VLV
'RPDLQ PRGHOOLQJ FDQ EH FRQGXFWHG E\ DSSO\LQJ WKH 0RGHO 'ULYHQ 5HTXLUHPHQW (QJLQHHULQJ 0'5(
DSSURDFKDIODYRXURI0RGHO'ULYHQ'HYHORSPHQW0''PHWKRGRORJ\0'5(IRFXVHVRQWKHYLVXDOPRGHOOLQJ
RI GRPDLQ UHTXLUHPHQWV UDWKHU WKDQ WH[WXDO GHVFULSWLRQ 7KLV SURYLGHV DQ HDV\ ZD\ IRU YDULRXV VWDNHKROGHUV WR
FRPSUHKHQG WKHGRPDLQUHTXLUHPHQWV ,QDGGLWLRQ LWKDVEHHQVKRZQWKDWXVLQJ0'5(VXSSRUWV WKHGLVFRYHU\RI
QHZUHTXLUHPHQWV,QWKLVDSSURDFKGRPDLQUHTXLUHPHQWVFDQEHPRGHOOHGXVLQJDQXPEHURIPRGHOVLQFOXGLQJD
IHDWXUHPRGHO
$ IHDWXUHPRGHO LV WKHSULPDU\RXWFRPHRIGRPDLQPRGHOOLQJ$FFRUGLQJ WR  WKHH[LVWLQJREMHFWRULHQWHG
DQDO\VLVDQGGHVLJQPHWKRGVLQWKHOLWHUDWXUHIRFXVRQPRGHOOLQJPDLQFRQFHSWVRIWKHGRPDLQZLWKRXWFRQVLGHULQJ
IHDWXUHPRGHOV7KH IHDWXUHPRGHOSURYLGHVDQDEVWUDFWPRGHO WKDW FDSWXUHV WKHFRPPRQDQGYDULDEOH IHDWXUHVDV
ZHOODV WKH LQWHUGHSHQGHQF\RI WKHVHIHDWXUHV IURPD IDPLO\RIDSSOLFDWLRQV LQDVSHFLILFGRPDLQ&RPPRQ
IHDWXUHVDQGYDULDEOHIHDWXUHVFDQEHPDSSHGWRIUR]HQVSRWVDQGKRWVSRWVLQWKHIUDPHZRUNGHVLJQUHVSHFWLYHO\
$FFRUGLQJ WR$O%DVKD\UHK HW DO   WKH GRPDLQ UHTXLUHPHQWV RI&RQWH[WDZDUH0RELOH 3DWLHQW0RQLWRULQJ
6\VWHPV &0306 ZKLFK DUH UHTXLUHG WR GHYHORS &RQWH[WDZDUH 0RELOH 3DWLHQW 0RQLWRULQJ )UDPHZRUNV
&030)KDYHQRW\HWEHHQLGHQWLILHG7KHUHLVDQHHGWRJDLQDEHWWHUXQGHUVWDQGLQJRIWKHFXUUHQWVLWXDWLRQRIWKH
&0306GRPDLQWRGHYHORS&030)7KHREMHFWLYHVRIWKLVSDSHUDUHWKHUHIRUHWRGHYHORSDGRPDLQPRGHOWR
PHHW WKH UHTXLUHPHQWV RI &0306 DQG  WR KDYH WKH GRPDLQ PRGHO YDOLGDWHG E\ GRPDLQ H[SHUWV DQG WKUHH
&D03D06SURWRW\SHV
7KHUHPDLQGHURIWKLVSDSHULVVWUXFWXUHGDVIROORZVWKHSURSRVHGUHVHDUFKIUDPHZRUNWRVDWLVI\WKHREMHFWLYHVRI
WKLV SDSHU LV LQWURGXFHG LQ 6HFWLRQ 6HFWLRQ RXWOLQHV WKH LPSOHPHQWDWLRQRI WKH SURSRVHGGRPDLQPRGHO7KH
GRPDLQ PRGHO YDOLGDWLRQ LV WKHQ GHVFULEHG LQ 6HFWLRQ  )LQDOO\ 6HFWLRQ  SUHVHQWV WKH FRQFOXVLRQV DQG EULHI
GLVFXVVLRQRIIXWXUHZRUN
5HVHDUFKIUDPHZRUN
7RDFKLHYHWKHREMHFWLYHVRIWKLVSDSHUWZRUHVHDUFKSURFHVVHVZHUHFRQGXFWHGGRPDLQPRGHOOLQJDQGGRPDLQ
PRGHOYDOLGDWLRQ'RPDLQPRGHOOLQJSURFHVVDLPVWRFDSWXUHWKHGRPDLQUHTXLUHPHQWVRI&0306:KLOHGRPDLQ
PRGHOYDOLGDWLRQSURFHVVDLPVWRYDOLGDWH WKHGRPDLQPRGHOUHVXOWLQJIURPWKHILUVWSURFHVV7KHUHVXOWHGGRPDLQ
PRGHO IRUPVDSULPDU\ LQSXW WRVXSSRUW WKHDFWLYLWLHVRI IUDPHZRUNGHYHORSPHQW 7KHIROORZLQJVXEVHFWLRQV
GHVFULEHWKHVWHSVDQGPHWKRGVXVHGLQWKHVHSURFHVVHVDVZHOODVWKHLURXWFRPHV
2.1. Domain modelling process 
'RPDLQPRGHOOLQJZDVFRQGXFWHGE\DSSO\LQJWKHPRGHOGULYHQUHTXLUHPHQWHQJLQHHULQJ0'5(DSSURDFKD
IODYRU RI0RGHO'ULYHQ'HYHORSPHQW 0''PHWKRGRORJ\0'5( IRFXVHV RQ WKH YLVXDOPRGHOOLQJ RI GRPDLQ
UHTXLUHPHQWVUDWKHUWKDQWH[WXDOGHVFULSWLRQ7KLVSURYLGHVDQHDV\ZD\IRUYDULRXVVWDNHKROGHUVWRFRPSUHKHQGWKH
GRPDLQUHTXLUHPHQWV,QDGGLWLRQLWKDVEHHQVKRZQWKDWXVLQJ0'5(VXSSRUWVWKHGLVFRYHU\RIQHZUHTXLUHPHQWV
,Q WKLV DSSURDFKGRPDLQ UHTXLUHPHQWV FDQEHPRGHOOHGXVLQJ D IHDWXUHPRGHO  WRGHSLFWV GLIIHUHQW YLHZVRI WKH
UHTXLUHPHQWVIURPGLIIHUHQWSHUVSHFWLYHV
,Q WKLV UHVHDUFK WKH GRPDLQ PRGHOOLQJ SURFHVV ZDV FRQGXFWHG XVLQJ IHDWXUH PRGHOOLQJ 7KH IHDWXUH PRGHO
SULPDULO\UHSUHVHQWVFRPPRQDQGYDULDEOHIHDWXUHV,WDOVRVKRZVWKHLQWHUGHSHQGHQF\RIIHDWXUHVWKDWDUHFDSWXUHG
IURPDIDPLO\RIDSSOLFDWLRQVLQDVSHFLILFGRPDLQ7KHIROORZLQJVXEVHFWLRQGHVFULEHVWKHPHWKRGVXVHGWR
FRQVWUXFWWKLVPRGHO
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2.1.1. Feature modelling activity 
7KH IHDWXUH PRGHOOLQJ PHWKRG LQWURGXFHG LQ  ZDV DGRSWHG DQG FXVWRPL]HG WR FRQVWUXFW D IHDWXUH PRGHO
$FFRUGLQJ WR  WKH IHDWXUHPRGHOOLQJPHWKRG LQFOXGHV IRXUPDLQ VWHSV )LUVW LGHQWLI\ VRXUFHV RI IHDWXUHV7KHVH
VRXUFHV FDQ EH GRPDLQ H[SHUWV GRPDLQ OLWHUDWXUH DQG H[LVWLQJ V\VWHPV 6HFRQG LGHQWLI\ FRPPRQ DQG YDULDEOH
IHDWXUHV E\ DSSO\LQJ WKH IROORZLQJ ILYH VWUDWHJLHV  /RRN IRU LPSRUWDQW GRPDLQ WHUPLQRORJLHV WKDW LPSO\
YDULDELOLW\([DPLQHGRPDLQFRQFHSWVIRUGLYHUVHVRXUFHVRIYDULDELOLW\)RUH[DPSOHYDULRXVVWDNHKROGHUVKDYH
GLIIHUHQWUHTXLUHPHQWV8VHIHDWXUHVWDUWHUVHWVWREHJLQWKHDQDO\VLV7KHVHVHWVJLYHDQLQLWLDOVHWRIHOHPHQWVWKDW
DUH XVHIXO LQPRGHOOLQJ D VSHFLILF GRPDLQ  /RRN IRU IHDWXUHV DW DQ\ SRLQW LQ WKH GHYHORSPHQW 7KLV UHTXLUHV
PDLQWDLQLQJDQGXSGDWLQJIHDWXUHPRGHOVGXULQJWKHHQWLUHGHYHORSPHQWF\FOH,GHQWLI\PRUHIHDWXUHVWKDQWKRVH
ZHUH LQLWLDOO\ LQWHQGHG WR LPSOHPHQW 7KLV VWUDWHJ\ VXSSRUWV IXWXUH LPSURYHPHQWV IRU SRWHQWLDO IHDWXUHV 7KLUG
FRQVWUXFWDIHDWXUHGLDJUDPE\DSSO\LQJIRXUJHQHUDOLWHUDWLYHVWHSV7KHVHVWHSVDUHUHFRUGWKHFRPPRQIHDWXUHV
VLPLODULW\EHWZHHQLQVWDQFHVUHFRUGYDULDEOHIHDWXUHVGLIIHUHQFHVEHWZHHQLQVWDQFHVRUJDQL]HIHDWXUHVLQ
IHDWXUH GLDJUDPV LQWR KLHUDUFKLHV DQG FODVVLI\ WKHP DFFRUGLQJ WR WKHLU W\SHV DQG FDUGLQDOLW\  DQDO\]H IHDWXUH
FRPELQDWLRQVDQGLQWHUDFWLRQV)RUH[DPSOHVRPHIHDWXUHVFDQQRWEHFRPELQHGVLPXOWDQHRXVO\$OWHUQDWLYHO\VRPH
IHDWXUHVGHSHQGRQWKHH[LVWHQFHRIRWKHUIHDWXUHV$QDO\VLVRIWKHUHODWLRQVKLSVDPRQJIHDWXUHVPD\GLVFRYHUQHZ
IHDWXUHV)RXUWKUHFRUGDOOWKHDGGLWLRQDOLQIRUPDWLRQDERXWIHDWXUHVVXFKDVDVKRUWGHVFULSWLRQDERXWHDFKIHDWXUH
DQGWKHUDWLRQDOHIRUVHOHFWLQJHDFKIHDWXUH
7KH)HDWXUH3OXJLQWRROGHYHORSHGE\WKH:DWHUORR8QLYHUVLW\ZDVXVHGWRPRGHOWKHIHDWXUHGLDJUDPEHFDXVHLW
IXOO\ VXSSRUWV WKH DGRSWHG FDUGLQDOLW\EDVHG IHDWXUH PRGHOOLQJ DSSURDFK  $ GHWDLOHG GHVFULSWLRQ RI WKHVH
FXVWRPL]HGVWHSVFDQEHIRXQGLQ$O%DVKD\UHKHWDO
2.2. Domain model validation process 
7KHREMHFWLYHRI WKLVSURFHVV LV WRYDOLGDWH WKHGRPDLQPRGHOEDVHGRQWKHIROORZLQJ WKUHHDFWLYLWLHV)LUVW WKH
IHDWXUHVDUHGRFXPHQWHGE\ZULWLQJVKRUWGHVFULSWLRQVDVZHOODVWKHUDWLRQDOHIRUVHOHFWLQJHDFKRIWKHP$FFRUGLQJ
WR$OPHLGDHWDOWKLVLVDFKLHYHGE\DSSO\LQJWKHODVWVWHSRIWKHIHDWXUHPRGHOOLQJDFWLYLW\
6HFRQGVFHQDULRVDUHDXWKRUHG WRH[SODLQUHDOVLWXDWLRQVRUFRQFUHWHEHKDYLRUV $XWKRULQJVFHQDULRVUHTXLUHV
GHWDLOHGNQRZOHGJHWRHQIRUFHXQGHUVWDQGLQJDQGOHDUQLQJRIWKHWDUJHWHGGRPDLQ7KHVHVFHQDULRVPXVWEHYDOLGDWHG
E\GRPDLQH[SHUWV7KHREMHFWLYHRIH[HFXWLQJHDFKVFHQDULRLVWRGHPRQVWUDWHWKHLGHQWLILHGGRPDLQUHTXLUHPHQWV
WKDW UHVXOW IURP WKH GRPDLQPRGHOOLQJ SURFHVV 7KH VFHQDULRV DUH XVHG WR IDFLOLWDWH WKH GRPDLQPRGHO YDOLGDWLRQ
EHFDXVHWKH\GHVFULEHUHDOVLWXDWLRQVWKDWDUHHDVLO\XQGHUVWRRGE\GRPDLQH[SHUWVXQOLNHDEVWUDFWPRGHOV,QWKLV
UHVHDUFKWKHDXWKRULQJRIVFHQDULRVZDVEDVHGRQSXEOLVKHGPHGLFDOJXLGHOLQHVDVZHOODVVFHQDULRVLQWKHOLWHUDWXUH
WKDWDUHUHODWHGWR&0306DQGXVHZLUHOHVVVHQVRUV
7KLUGDJURXSRIGRPDLQH[SHUWVFRQGXFWDUHYLHZWRYDOLGDWHWKHGRPDLQPRGHO7KLVLVDFKLHYHGXVLQJWKH
VFHQDULRV DXWKRUHG LQ WKH SUHYLRXV DFWLYLW\ DQG WKUHH &D03D06 SURWRW\SHV IRU PRQLWRULQJ SDWLHQWV ZLWK
K\SHUWHQVLRQHSLOHSV\RUGLDEHWHV7RYDOLGDWH WKHSURSRVHGGRPDLQPRGHO LWKDV WRHDVLO\FRPSUHKHQGHGE\WKH
GRPDLQ H[SHUWV DQG XVH QDWXUDO ODQJXDJH  VXFK DV QDUUDWLYH VFHQDULRV  $ VHW RI VLPSOH <HV1R TXHVWLRQV LV
JHQHUDWHGWKDWFRYHUVHDFKGRPDLQUHTXLUHPHQWGLVFXVVHGLQWKHVFHQDULR7KHVHTXHVWLRQVFDQEHWKHQDQVZHUHGE\
GRPDLQH[SHUWVLQLQWHUYLHZV
,QWKLVUHVHDUFKWKH-RUGDQ0HGLFDO$VVRFLDWLRQ-0$DVWKHRIILFLDOUHSUHVHQWDWLYHRIKHDOWKFDUHSURIHVVLRQDOV
LQ-RUGDQZDVDVNHGWRQRPLQDWHVXLWDEOHKHDOWKFDUHSURIHVVLRQDOVDVH[SHUWVEDVHGRQVSHFLILFFULWHULD$FFRUGLQJO\
WKH H[SHUWVZHUH FRQVXOWDQW SK\VLFLDQVZKRKDYHDPLQLPXPRI\HDUV¶ H[SHULHQFHDQGZKR UHJXODUO\PRQLWRU
SDWLHQWVZKRVXIIHUIURPGLDEHWHVHSLOHSV\RUK\SHUWHQVLRQ%DVHGRQWKHVHFULWHULDWKH-0$QRPLQDWHGH[SHUWV
ZKRZHUHZLOOLQJWRSDUWLFLSDWHLQWKHGRPDLQH[SHUWUHYLHZ7KHH[SHUWUHYLHZZDVFRQGXFWHGWKURXJKVWUXFWXUHG
LQWHUYLHZVDVWKHGDWDFROOHFWLRQLQVWUXPHQWE\WKH-0$
7KH  H[SHUWV ZHUH LQWHUYLHZHG LQGLYLGXDOO\ E\ WKH -0$ EDVHG RQ RQH RI WKH WKUHH H[SHUW UHYLHZ IRUPV
+RZHYHURQHRIWKHH[SHUWVZDVLQWHUYLHZHGWZLFHEHFDXVHKHZDVVSHFLDOL]HGLQPRQLWRULQJERWKK\SHUWHQVLRQDQG
GLDEHWHV 7KHUHIRUH  LQWHUYLHZV ZHUH FRQGXFWHG DV IROORZV  ILYH LQWHUYLHZV ZLWK H[SHUWV LQ PRQLWRULQJ
K\SHUWHQVLYH SDWLHQWV  ILYH LQWHUYLHZV ZLWK H[SHUWV LQ PRQLWRULQJ HSLOHSWLF SDWLHQWV  VL[ LQWHUYLHZV ZLWK
H[SHUWVLQPRQLWRULQJGLDEHWLFSDWLHQWV
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7KUHHH[SHUWUHYLHZIRUPVZHUHGHYHORSHGHDFKRIZKLFKFRQVLVWVRIVHYHQVHFWLRQV7KHILUVWVHFWLRQSUHVHQWVD
VFHQDULR RI GDLO\ DFWLYLWLHV IRU PRQLWRULQJ D SDWLHQW ZKR VXIIHUV IURP GLDEHWHV HSLOHSV\ RU K\SHUWHQVLRQ DQG
HTXLSSHGZLWKD&D03D067KHVHFRQGDQGWKHWKLUGVHFWLRQVFRQVLVWRI<HV1RTXHVWLRQVDGRSWHGDQGFXVWRPL]HG
IURP  VHHNLQJ LQIRUPDWLRQ DERXW WKH FRPSOHWHQHVV DQG WKH FRUUHFWQHVV RI WKH VFHQDULR UHVSHFWLYHO\ ZKLFK DUH
DPRQJ WKH FKDUDFWHULVWLFV RI H[FHOOHQW UHTXLUHPHQWV  7KH IRXUWK VHFWLRQ FRQVLVWV RI <HV1R TXHVWLRQV VHHNLQJ
LQIRUPDWLRQ DERXW DOO WKH GRPDLQ UHTXLUHPHQWV WKDWPXVW EH VDWLVILHG LQ&D03D0)7KH ILIWK VHFWLRQ FRQVLVWV RI
<HV1RTXHVWLRQVVHHNLQJLQIRUPDWLRQDERXWRWKHULVVXHVUHODWHGWRPRQLWRULQJSDWLHQWVZKRVXIIHUIURPPRUHWKDQ
RQHFKURQLFGLVHDVH7KHTXHVWLRQVLQWKHILIWKDQGVL[WKVHFWLRQVDUHEDVHGRQWKHLGHQWLILHGIHDWXUHPRGHODQGWKH
DEVWUDFWXVHFDVHPRGHO7KHH[SHUWVZHUHUHTXLUHGWRDQVZHUWKHVHTXHVWLRQVE\VD\LQJ³<HV´LIWKH\DJUHHG³1R´
LI WKH\ GLVDJUHHG DQG ³'R QRW NQRZ´ LI WKH\ QHLWKHU DJUHHG QRU GLVDJUHHG $GGLWLRQDOO\ WKH H[SHUWV ZHUH
HQFRXUDJHGWRZULWHDQ\IXUWKHUFRPPHQWVWKH\IHOWZHUHUHOHYDQWLQWKHVL[WKVHFWLRQ7KH\ZHUHH[SHFWHGWRJLYH
JHQHUDO FRPPHQWV EDVHG RQ WKHLU XQGHUVWDQGLQJ RI WKH VFHQDULR ([SHUWV ZHUH DOVR DVNHG WR ZULWH GRZQ WKHLU
GHPRJUDSKLFLQIRUPDWLRQVXFKDVVSHFLDOL]DWLRQDJHH[SHULHQFHDQGJHQGHULQWKHVHYHQWKVHFWLRQ
3URSRVHGGRPDLQPRGHO
7KLV VHFWLRQ GHVFULEHV WKH VWHSE\VWHS LPSOHPHQWDWLRQ RI WKH GRPDLQPRGHOOLQJ SURFHVV WR GHYHORS D GRPDLQ
PRGHOLQFOXGLQJWKHIHDWXUHPRGHOOLQJDVYLVXDOUHSUHVHQWDWLRQRIWKHGRPDLQUHTXLUHPHQWVRI&0306WKDWFDQEH
XVHGWRGHVLJQ&030)7KHGRPDLQPRGHOYDOLGDWLRQDFWLYLWLHVDUHDOVRSUHVHQWHG
3.1. Feature modelling activity 
7KH IHDWXUHPRGHO FRQVLVWV RI D IHDWXUH GLDJUDPDQG VRPH DGGLWLRQDO LQIRUPDWLRQ 7KH IHDWXUHGLDJUDP LV D
IXQGDPHQWDO HOHPHQW RI WKH IHDWXUH PRGHO  WKDW GHILQHV D VHW RI IHDWXUHV UHXVDEOH UHTXLUHPHQWV WKDW FDQ EH
FRQILJXUHGWRPHHWWKHQHHGRIDQXPEHURIDSSOLFDWLRQVLQDVSHFLILFGRPDLQ7KHDGGLWLRQDOLQIRUPDWLRQFDQ
LQFOXGHDVKRUWVHPDQWLFGHVFULSWLRQDERXWHDFKIHDWXUHDQGUDWLRQDOHIRUVHOHFWLQJHDFKRIWKHP
,Q WKLV UHVHDUFK WKH VRXUFH RI IHDWXUHVZDV WKH GRPDLQ OLWHUDWXUH 7KH GRPDLQ OLWHUDWXUH LQFOXGHV  VRIWZDUH
IUDPHZRUNVWKDWZHUHHLWKHUGHVLJQHGLQWKHELRPHGLFDOLQIRUPDWLFVGRPDLQRUFDQEHDSSOLHGLQWKDWGRPDLQ)URP
DQDO\VLVRIWKHLGHQWLILHGVRXUFHRIIHDWXUHVDVHWRIFRPPRQDQGYDULDEOHIHDWXUHVZHUHGHULYHG)LJLOOXVWUDWHV
WKHUHVXOWLQJIHDWXUHGLDJUDPEDVHGRQWKHLGHQWLILHGVHWRIFRPPRQDQGYDULDEOHIHDWXUHV$VVKRZQLQ)LJWKH
IHDWXUH GLDJUDP RUJDQL]HV WKH LGHQWLILHG FRPPRQ DQG YDULDEOH IHDWXUHV LQWR D KLHUDUFK\ DQG FODVVLILHV WKHP
DFFRUGLQJ WR WKHLU W\SHVDQGFDUGLQDOLW\+RZHYHU WKHFRQVWUXFWLRQRI WKLVPRGHOZDVHODERUDWHG LQGHWDLOE\$O
%DVKD\UHKHWDO
'RPDLQPRGHOYDOLGDWLRQ
7KLVVHFWLRQLVDSUHVHQWDWLRQRIGRPDLQPRGHOYDOLGDWLRQRXWFRPHVZKLFKLQFOXGHGRFXPHQWIHDWXUHVDXWKRULQJ
VFHQDULRV DQG H[SHUW UHYLHZ'RFXPHQW IHDWXUHVZHUH SDUW RI WKH IHDWXUHPRGHOOLQJ DFWLYLW\7KH IROORZLQJ VXE
VHFWLRQVSUHVHQWWKHRXWFRPHVRIWKHVHFRQGDQGWKLUGDFWLYLWLHVRIGRPDLQPRGHOYDOLGDWLRQ
4.1. Authoring scenarios 
,Q WKLV UHVHDUFK WKUHH LGHDOL]HG VFHQDULRV ZHUH DXWKRUHG WR GHPRQVWUDWH WKH LGHQWLILHG GRPDLQ UHTXLUHPHQWV
7KHVH VFHQDULRV IRFXV RQPRQLWRULQJ HOGHUV RU SDWLHQWVZKR VXIIHU IURP FKURQLF GLVHDVHV VXFK DV K\SHUWHQVLRQ
GLDEHWHVRUHSLOHSV\+RZHYHUGXHWRVSDFHOLPLWDWLRQVWKHVHVFHQDULRVZHUHVXPPDUL]HGLQ7DEOH7DEOHDQG
7DEOH
4.2. Expert review 
7KLV VHFWLRQGHVFULEHV WKH WKLUGDFWLYLW\RIGRPDLQPRGHOYDOLGDWLRQH[SHUW UHYLHZ7KH ILQGLQJVRI WKHH[SHUW
UHYLHZDUHHODERUDWHGLQWKHIROORZLQJVXEVHFWLRQV
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4.2.1. Demographic profiles of experts 
$VVKRZQ LQ7DEOH WKHGHPRJUDSKLFGDWD FROOHFWHG LQ WKLV UHVHDUFKZHUH WKHH[SHUWV¶ VSHFLDOLVDWLRQGLVHDVH
PRQLWRULQJDJHH[SHULHQFHDQGJHQGHU
)RXURIWKHRIWKHH[SHUWVDUHQHXURORJLVWVLQWHUQLVWVDQGHQGRFULQRORJLVWV7KHUH
ZDV  QHSKURORJLVW  LQWHUQLVWHQGRFULQRORJLVW  LQWHUQLVWQHXURORJLVW DQG  HQGRFULQRORJLVWGLDEHWHV VSHFLDOLVW
 UHVSHFWLYHO\ 7KHVH H[SHUWV ZHUH VSHFLDOL]HG LQ PRQLWRULQJ SDWLHQWV ZKR VXIIHU IURP WKUHH GLVHDVHV
GLDEHWHVHSLOHSV\DQGK\SHUWHQVLRQ
6L[RI WKH  PRQLWRUHGGLDEHWHV   HSLOHSV\ DQG K\SHUWHQVLRQ7KH DJHRI WKH
H[SHUWVUDQJHGIURPWRUHIOHFWLQJWKHOHYHORIPDWXULW\LQWKHLURSLQLRQVDQGDVVHVVPHQWV7KHDYHUDJHDQGWKH
PHGLDQDJHRIWKHH[SHUWVZHUHDQGUHVSHFWLYHO\7KHH[SHUWV¶H[SHULHQFHLQWKHLUUHVSHFWLYHVSHFLDOL]DWLRQV
YDULHGIURPWR\HDUVZKLFKIXOILOV WKHUHTXLUHPHQWVRIH[SHUW LQWKLVUHVHDUFK7KHDYHUDJHDQGWKHPHGLDQ
\HDUVRIH[SHULHQFHZHUHDQGUHVSHFWLYHO\)LIWHHQRIWKHH[SHUWVZHUHPDOHVDQG
ZDVIHPDOH

)LJ$IHDWXUHPRGHOWRGHVLJQ&030)

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7DEOH6XPPDUL]HGVFHQDULRRIPRQLWRULQJDQHSLOHSWLFSDWLHQW
 +HDUW5DWH$FFHOHUDWLRQ 3K\VLFDO$FWLYLW\ $JLQJ 6PRNLQJ 2EHVLW\ &KURQLF'LVHDVH
(SLOHSWLFVHL]XUH !ESP GULYLQJ WUXH IDOVH IDOVH IDOVH
7DEOH6XPPDUL]HGVFHQDULRRIPRQLWRULQJDK\SHUWHQVLYHSDWLHQW
 6\VWROLF%ORRG3UHVVXUH
'LDVWROLF%ORRG
3UHVVXUH
3K\VLFDO
$FWLYLW\
$ODUP
'XUDWLRQ
3UHVFULEHG
0HGLFDWLRQ $JLQJ 6PRNLQJ 2EHVLW\
&KURQLF
'LVHDVH
+LJK
%3 !PP+J !PP+J ZDONLQJ PLQXWH
FDOFLXPFKDQQHO
EORFNHU IDOVH IDOVH IDOVH IDOVH
+LJK
%3 !PP+J !PP+J UHVWLQJ PLQXWHV
FDOFLXPFKDQQHO
EORFNHU IDOVH IDOVH IDOVH IDOVH
+LJK
%3 !PP+J !PP+J VOHHSLQJ PLQXWH
FDOFLXPFKDQQHO
EORFNHU IDOVH IDOVH IDOVH IDOVH
+LJK
%3 !PP+J !PP+J
ZDWFKLQJ
79 PLQXWH
FDOFLXPFKDQQHO
EORFNHU IDOVH IDOVH IDOVH IDOVH
7DEOH6XPPDUL]HGVFHQDULRRIPRQLWRULQJDGLDEHWLFSDWLHQW
 %ORRG*OXFRVH/HYHO
3K\VLFDO
$FWLYLW\ $JLQJ 6PRNLQJ 2EHVLW\
&KURQLF
'LVHDVH <HV1R4XHVWLRQ
+\SRJO\FHPLD
WKUHDW PJG/ GULYLQJ IDOVH IDOVH IDOVH IDOVH 
+\SRJO\FHPLD PJG/ GULYLQJ IDOVH IDOVH IDOVH IDOVH 
'LDEHWHVLIIDVWLQJ ! PJG/ ZDWFKLQJ79 IDOVH IDOVH IDOVH IDOVH 'LG\RXWDNH\RXUEUHDNIDVWGXULQJWKHODVWKRXUV"1R
'LDEHWHVLIDIWHU
PHDO ! PJG/ ZDWFKLQJ79 IDOVH IDOVH IDOVH IDOVH
'LG\RXWDNH\RXUEUHDNIDVWGXULQJ
WKHODVWKRXUV"<HV
7DEOH'HPRJUDSKLFSURILOHVRIH[SHUWV
1R 6SHFLDOL]DWLRQ 0RQLWRULQJ'LVHDVH $JH ([SHULHQFHyears *HQGHU
 1HXURORJLVW (SLOHSV\   0DOH
 ,QWHUQLVW +\SHUWHQVLRQ   0DOH
 ,QWHUQLVW	(QGRFULQRORJLVW 'LDEHWHV   0DOH
 1HXURORJLVW (SLOHSV\   0DOH
 ,QWHUQLVW	1HXURORJLVW (SLOHSV\   0DOH
 (QGRFULQRORJLVW	'LDEHWHV 'LDEHWHV   0DOH
 1HXURORJLVW (SLOHSV\   0DOH
 ,QWHUQLVW +\SHUWHQVLRQ   0DOH
 ,QWHUQLVW 'LDEHWHV   0DOH
 ,QWHUQLVW +\SHUWHQVLRQ   0DOH
 1HXURORJLVW (SLOHSV\   0DOH
 ,QWHUQLVW 'LDEHWHV   0DOH
 1HSKURORJLVW +\SHUWHQVLRQ   0DOH
 ,QWHUQLVW +\SHUWHQVLRQ   )HPDOH
 (QGRFULQRORJLVW 'LDEHWHV   0DOH
 (QGRFULQRORJLVW 'LDEHWHV   0DOH
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4.2.2. Frequency of responses 
7KHGDWDZDVFROOHFWHGIURPWKUHHH[SHUWUHYLHZLQVWUXPHQWVDGLDEHWHVLQVWUXPHQWDQHSLOHSV\LQVWUXPHQWDQGD
K\SHUWHQVLRQLQVWUXPHQW%DVHGRQWKHFROOHFWHGGDWDIURPWKHVHWKUHHLQVWUXPHQWVWKHPDMRULW\RIWKHH[SHUWVDJUHHG
WKDWWKHSURSRVHGGRPDLQPRGHOZDVFRPSOHWHFRUUHFWDQGUHSUHVHQWDWLYHRIWKHUHTXLUHPHQWV)LUVWLWZDVIRXQG
WKDW  RI WKH H[SHUWV IURP WKH WKUHH H[SHUW UHYLHZ LQVWUXPHQWV DJUHHG WKDW WKH SURSRVHG GRPDLQPRGHOZDV
FRPSOHWH
6HFRQGLWZDVIRXQGWKDWRIWKHH[SHUWVIURPWKHGLDEHWHVDQGHSLOHSV\H[SHUWUHYLHZLQVWUXPHQWVDJUHHG
WKDW WKH SURSRVHG GRPDLQPRGHOZDV FRUUHFW:KLOH  RI WKH H[SHUWV IURP WKH K\SHUWHQVLRQ H[SHUW UHYLHZ
LQVWUXPHQW DJUHHG WKDW WKH SURSRVHG GRPDLQ PRGHO ZDV FRUUHFW 7KH UHPDLQLQJ  RI WKH H[SHUWV IURP WKH
K\SHUWHQVLRQH[SHUWUHYLHZLQVWUXPHQWGLGQRWNQRZLIWKHSURSRVHGGRPDLQPRGHOZDVFRUUHFW
7KLUGLWZDVIRXQGWKDWRIWKHH[SHUWVIURPWKHGLDEHWHVH[SHUWUHYLHZLQVWUXPHQWDJUHHGWKDWWKHSURSRVHG
GRPDLQPRGHOZDVUHSUHVHQWDWLYHRIWKHUHTXLUHPHQWV7KHUHPDLQLQJRIWKHH[SHUWVIURPWKHGLDEHWHVH[SHUW
UHYLHZLQVWUXPHQWVGLGQRWNQRZLIWKHSURSRVHGGRPDLQPRGHOZDVUHSUHVHQWDWLYHRIWKHUHTXLUHPHQWV0HDQZKLOH
LWZDVIRXQGWKDWRIWKHH[SHUWVIURPWKHHSLOHSV\DQGK\SHUWHQVLRQH[SHUWUHYLHZLQVWUXPHQWVDJUHHGWKDWWKH
SURSRVHG GRPDLQ PRGHO ZDV UHSUHVHQWDWLYH RI WKH UHTXLUHPHQWV 7KH UHPDLQLQJ  RI WKH H[SHUWV IURP WKH
HSLOHSV\DQGK\SHUWHQVLRQH[SHUWUHYLHZLQVWUXPHQWVGLGQRWNQRZLIWKHSURSRVHGGRPDLQPRGHOZDVUHSUHVHQWDWLYH
RIWKHUHTXLUHPHQWV
)RXUWK LWZDV IRXQG WKDW RI WKH H[SHUWV IURP WKHGLDEHWHV H[SHUW UHYLHZ LQVWUXPHQW DJUHHGDERXWRWKHU
LVVXHVUHODWHGWRPRQLWRULQJPRUHWKDQRQHFKURQLFGLVHDVH7KHUHPDLQLQJRIWKHH[SHUWVIURPWKHGLDEHWHV
H[SHUW UHYLHZ LQVWUXPHQW GLVDJUHHG DERXW RWKHU LVVXHV UHODWHG WR PRQLWRULQJ PRUH WKDQ RQH FKURQLF GLVHDVH
0RUHRYHU LWZDV IRXQG WKDWRI WKHH[SHUWV IURP WKHHSLOHSV\H[SHUW UHYLHZ LQVWUXPHQW DJUHHGDERXWRWKHU
LVVXHVUHODWHG WRPRQLWRULQJPRUH WKDQRQHFKURQLFGLVHDVH7KH UHPDLQLQJRI WKHH[SHUWV IURPWKHHSLOHSV\
H[SHUW UHYLHZ LQVWUXPHQW GLVDJUHHG DERXW RWKHU LVVXHV UHODWHG WR PRQLWRULQJ PRUH WKDQ RQH FKURQLF GLVHDVH
+RZHYHULWZDVIRXQGWKDWRIWKHH[SHUWVIURPWKHK\SHUWHQVLRQH[SHUWUHYLHZLQVWUXPHQWDJUHHGDERXWRWKHU
LVVXHVUHODWHGWRPRQLWRULQJPRUHWKDQRQHFKURQLFGLVHDVH
,QDGGLWLRQIXUWKHUFRPPHQWVIURPWKHH[SHUWVZHUHUHFRUGHG)URPWKHFRPPHQWVLWFDQEHFRQFOXGHGWKDWWKH
PDMRULW\ RI WKH H[SHUWV DJUHHG WKDW WKH SURSRVHG &D03D06 LV ERWK SUDFWLFDO DQG VXLWDEOH IRU WKH HIIHFWLYH
PRQLWRULQJRIFKURQLFGLVHDVHVVXFKDVGLDEHWHVHSLOHSV\DQGK\SHUWHQVLRQ
&RQFOXVLRQ
7KLVSDSHULVDQLPSOHPHQWDWLRQRIGRPDLQPRGHOOLQJDQGYDOLGDWLRQRIRQJRLQJUHVHDUFKRQGHVLJQLQJ&030)
$IWHUDQLQWURGXFWLRQWRWKHFRQFHSWRIGRPDLQPRGHOOLQJDQGLWVUROHLQUHSUHVHQWLQJWKHGRPDLQUHTXLUHPHQWVWKH
SRWHQWLDORIGRPDLQPRGHOOLQJDQGYDOLGDWLRQZHUHKLJKOLJKWHGWRLGHQWLI\WKHGRPDLQUHTXLUHPHQWVRI&0306WKDW
DUHUHTXLUHGWRGHYHORS&030)7KHUHVHDUFKIUDPHZRUNGHYHORSHGWRVDWLVI\WKHUHVHDUFKREMHFWLYHVRIWKLVSDSHU
ZDVGHVFULEHGDQGDVWHSE\VWHSLPSOHPHQWDWLRQRIGRPDLQPRGHOOLQJDQGYDOLGDWLRQIROORZHGLQFOXGLQJDEVWUDFW
XVH FDVHPRGHOOLQJ DXWKRULQJ VFHQDULRV DQG H[SHUW UHYLHZ7KH UHVXOWV VKRZ WKDW WKH SURSRVHG GRPDLQPRGHO LV
FRPSOHWHFRUUHFWDQGUHSUHVHQWDWLYHRI WKHGRPDLQUHTXLUHPHQWV,QDGGLWLRQ LWSURYLGHVDSUDFWLFDODQGHIIHFWLYH
PHDQV RI PRQLWRULQJ FKURQLF GLVHDVHV VXFK DV K\SHUWHQVLRQ GLDEHWHV DQG HSLOHSV\ 7KH UHVXOWV RI WKLV SDSHU
FRQWULEXWHWRWKHLPSURYHPHQWRIVRIWZDUHHQJLQHHULQJSUDFWLFHVDQGWKHHQKDQFHPHQWRISURGXFWLYLW\,QDGGLWLRQ
WKHGRPDLQPRGHOGHYHORSHGLQWKLVUHVHDUFKFDSWXUHVWKHGRPDLQ¶VUHTXLUHPHQWVDQGLGHQWLILHVLWVFRQFHSWV,WDOVR
SURYLGHVD VROLG IRXQGDWLRQ IRU HIILFLHQW IUDPHZRUNGHYHORSPHQW ,W LVKRSHG WKDW IXWXUH UHVHDUFKHUVZLOO XVH WKLV
GRPDLQPRGHODVDQLQSXWWRDSSOLFDWLRQIUDPHZRUNGHYHORSPHQWSKDVHVLQFOXGLQJDUFKLWHFWXUDOGHVLJQIUDPHZRUN
GHVLJQDQGLPSOHPHQWDWLRQ
$FNQRZOHGJHPHQWV
7KHDXWKRUZRXOGOLNH WRDFNQRZOHGJHZLWKWKDQNVWKHILQDQFLDOVXSSRUWRI$SSOLHG6FLHQFH3ULYDWH8QLYHUVLW\
XQGHU WKHJUDQW QXPEHU'5*67KH DXWKRUZRXOG DOVR OLNH WR WKDQN WKH DQRQ\PRXV UHYLHZHUV IRU
WKHLUYDOXDEOHFRPPHQWVDQGVXJJHVWLRQVWRLPSURYHWKLVUHVHDUFK
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